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This study exploits an exogenous health shockdthe birth of a child with a severe health condition that is
considered by the medical community to be randomdto investigate the effect of that shock on the
family’s housing situation. We use population-based data from an urban birth cohort study in the U.S.
that oversampled non-marital births, resulting in a relatively disadvantaged sample that may be
particularly susceptible to the effects of adverse life events. The health conditions were recorded in the
infants’ hospital medical records and coded by a pediatric consultant to capture conditions that are
considered both severe and random. Seven different housing outcomes in the domains of quality,
crowding, and stability were assessed from maternal interviews and in-home assessments when the
children were 3 years old. We found that poor child health increases the likelihood of both overcrowding
and homelessness and that it may also increase the likelihood of having inadequate utilities and
generally poor housing quality. The effect sizes ranged from 1 to 17 percentage points, depending on the
measure of poor child health and housing outcome.
 2010 Elsevier Ltd. Open access under CC BY-NC-ND license. Introduction
Housing and health are both essential for human well-being. A
large body of research spanning multiple disciplines and studying
different countries has investigated how various aspects of hou-
singdincluding quality, crowding, and stabilitydmay affect health.
It is inherently difﬁcult to establish causality in such studies because
individuals living in poor housing conditions are more likely to be
poor, socially disadvantaged, and unhealthy and because random-
ized controlled trials are rarely feasible and relevant natural exper-
iments are rare. Recent reviews conclude that, overall, the literature
onhousing andhealth ismixed in termsofmethodological rigor and
that the potential pathways need to be clariﬁed (Dunn, 2000; Fuller-
Thomson, Hulchanski, & Hwang, 2000). As stated succinctly by
Fuller-Thomsonet al. (2000), “(a) largegap.exists inourknowledge
about links and pathways betweenhousing, [socioeconomic status],
and health status (p. 128).”
The vast majority of studies of housing quality, mostly in the
public health and environmental health literatures, have focused
on links between speciﬁc housing characteristics and health-NC-ND license. conditions. Numerous studies have documented associations
between environmental hazards, such as asbestos, lead paint,
rodents, dust mites, lack of heat, and mold, and various adverse
adult and child health outcomes (e.g., Breysse et al., 2004; Burridge
& Ormandy, 1993; Catalano & Kessell, 2003; Fuller-Thomson et al.,
2000; Gemmell, 2001; Jacobs, Wilson, Dixon, Smith, & Evens,
2009; Krieger & Higgins, 2002; Matte & Jacobs, 2000; Sandel &
Zotter, 2000; WHO, 2006).
Another body of work has focused on the effects of household
crowding on health and educational outcomes. Crowding may
negatively affect individuals’ health by increasing the likelihood of
contracting airborne communicable diseases (Baker et al., 2000;
Clements, Weigle, & Gilbert, 1995; Drucker, Alcabes, Bosworth, &
Schell, 1994; Wanyeki et al., 2006) or reducing an individual’s
ability to regulate stimuli, which may result in increased stress and
diminished ability to learn. Coggon, Barker, Inskip, and Wield
(1993) found that living in crowded conditions during childhood
is associated with earlier mortality. Goux and Maurin (2005), using
instrumental variables models, found that adolescents in large
families have worse academic performance than their counterparts
in small families and suggested that the effect operates through
crowding.
Crowding may be related to housing affordability, which some
studies have found is associated with children’s healthcare and
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Patterson, 2003). Affordability may be related to public housing
subsidies, which vary substantially both across and within coun-
tries and have been found in studies using U.S. data and quasi-
experimental designs to improve aspects of child or adult health
and well-being (Fertig & Reingold, 2007; Meyers et al., 2005;
Meyers et al., 1995). Perhaps the most compelling ﬁndings come
from the Moving to Opportunity (MTO) randomized experiment in
the U.S. that provided vouchers for subsidized housing to families
to move from high-poverty to low-poverty neighborhoods. Katz,
Kling and Liebman (2001) found, in the Boston MTO site, that
both household heads and their children in the experimental group
had signiﬁcantly better health than those in the control group.
Another set of studies has considered the health effects of
housing instability, generally characterized as homelessness or
eviction. According to Hwang (2002), “[d]espite the intuitive
plausibility of the assertion that homelessness causes poor health,
there is surprisingly little empiric evidence to support this claim
(p. 407).” Several studies have compared the physical or mental
health status of homeless and non-homeless poor, with some
ﬁnding signiﬁcant associations between homelessness and poor
health (e.g., Weinreb, Goldberg, Bassuk, & Perloff, 1998; Wood,
Burgciaga, Hayashi, & Shen, 1990) and others ﬁnding no associa-
tions (e.g., Bassuk et al., 1996). A number of studies have found that
housing instability is associated with both postponed medical care
and increased use of acute services for children and adults (Kushel,
Gupta, Gee, & Haas, 2005; Ma, Gee, & Kushel, 2008; Reid,
Vittinghoff, & Kushel, 2008), pointing to potential mechanisms by
which housing instability may affect health.
Few studies have looked at the reversedbut potentially very
importantdquestion of whether health affects housing. This is
surprising since housing is one of the most basic human needs,
a high-cost item in most household budgets, and the largest
ﬁnancial asset of many families. As such, it may play an important
role in perpetuating the persistent knot between socioeconomic
status and health. Although anecdotal reports of individuals losing
adequate housing due to ﬁnancial “ruin” caused by health problems
abound, the potential effects of health on housing have been largely
ignored in the housing and health literature (Fuller-Thomson et al.,
2000; Smith, 1990). One exception is a recent study by Fertig and
Reingold (2008) that found that, among mothers with young chil-
dren in the urban U.S., poor overall health status (self-reported) and
depression (using a standard screener) were positively associated
with later homelessness controlling for a host of individual and
contextual variables. Another exception is a study by Phinney,
Danziger, Pollack, and Seefeldt (2007) that found that both
mental and physical health problems were positively associated
with later homelessness but not evictions among U.S. mothers on
welfare. A third exception is a 5-site MTO study that found that
households with children who had physical and/or mental health
problems were less likely than those with healthy children to take
advantage of MTO vouchers (Snell & Duncan, 2006). None of these
studies explicitly addressed the potential endogeneity of health.
A strand of literature somewhat related to the question of
whether health affects housing has investigated effects of health
shocks on economic outcomes. These studies have generally
focused on the elderly (e.g., Rosen & Wu, 2004; Smith, 1999). Very
few have investigated the effects of health shocks on economic
outcomes at younger ages, when there may be less ﬁnancial buffer
to overcome the expenses and potential loss in income resulting
from health shocks. Exceptions, all based on U.S. data unless
otherwise noted, are: (1)Wu (2003), which examined the impact of
health shocks of husbands and wives on overall ﬁnancial assets and
found that health shocks to pre-retirement agemarried adults have
strong negative effects on household wealth; (2) Lyons andYilmazer (2005), which found that poor health signiﬁcantly
increases the probability of ﬁnancial strain in households; (3)
Wagstaff (2007), which found that households in Vietnam spend
less on food, but more on budget items such as housing and elec-
tricity, following a health shock; and (4) Corman, Noonan, and
Reichman (2005), Noonan, Reichman, and Corman (2004), and
other studies that found that child health shocks reduce parents’
labor supply.
In this study, we exploit an exogenous health shockdthe birth
of a child with a severe health condition that is considered by the
medical community to be randomdto investigate the effect of that
shock on the family’s housing situation. We know from previous
research that having an infant born in poorer health than expected
reduces the likelihood the parents live together (Reichman,
Corman, & Noonan, 2004) and their labor supply (Corman et al.,
2005; Noonan et al., 2004) soon after the birth. In other words,
the birth of an unhealthy infant has been shown to have negative
effects on family resources, at least in the U.S. As such, it is certainly
reasonable to question whether it affects the child’s housing
situation.
Data
We use data from a birth cohort study that have been linked to
medical records of mother respondents and their newborns. The
Fragile Families and Child Wellbeing (FFCWB) survey follows
a cohort of mostly unwed parents and their newborn children in 20
large U.S. cities. The study was designed to provide information
about the conditions and capabilities of new (mostly unwed)
parents and the determinants and trajectories of their relation-
ships. Study background, documentation, and data collection
instruments, as well as a list of published studies, can be found on
the FFCWB website: http://www.fragilefamilies.princeton.edu
/documentation.asp. A brief description of the research design is
provided below, with more information available in Reichman,
Teitler, Garﬁnkel, and McLanahan (2001).
The FFCWB study randomly sampled births in 75 hospitals
between 1998 and 2000. By design, approximately three quarters of
the interviewed mothers were unmarried. Face-to-face interviews
were conducted with 4898 mothers while they were still in the
hospital after giving birth. The baseline response rate was 86
percent among eligible mothers.
Follow-up interviews were conducted over the telephone
approximately one and three years after the birth of the focal child.
Eighty nine percent of the mothers who completed post-partum
(baseline) interviews were re-interviewed when their children
were between 12 and 18 months old (“1 year”), and 86 percent of
mothers who completed baseline interviews were re-interviewed
when their children were between 30 and 50 months old (“3
years”). Mothers interviewed at 3 years were asked to also partic-
ipate in an in-home study, which included survey questions as well
as interviewer observations of their housing unit. That module was
conducted for 3356 (69%) of the mothers in the study. However, it
turned out that in many cases information was collected over the
telephone rather than in the home. As such, only 2165 of the “in-
home” surveys contained interviewer assessments of the respon-
dent’s housing unit.
Data frommedical records (from the birth hospitalization) of the
mother and child were collected using a detailed instrument
(available on the FFCWB website) modeled largely on the U.S.
Standard Certiﬁcate of Live Birth. The availability of medical record
data depended, for the most part, on administrative processes of
hospitals rather than decisions on the part of survey respondents to
make their records available. Medical record data, which were
needed for the analyses, were available for 3684 (75%) of the 4898
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detailed information on the child’s health at birth, allowing us to
construct measures of poor child health that are considered by the
medical community to be random.
Overall, the FFCWB data include detailed data on the child’s
health at birth from hospital medical records, survey questions
about respondents’ housing, interviewer assessments of speciﬁc
housing attributes, and detailed measures of family background
characteristics and socioeconomic status. Below we describe the
measures we use in our analyses, deﬁne our analysis samples,
present summary statistics, and point out salient characteristics.
Measures and sample characteristics
Housing outcomes
Wecharacterizea family’s housing situation according to the three
different domains discussed earlier (quality, crowding, and stability),
with multiple measures in certain of the domains. We follow, as
closelyaspossible, deﬁnitionsusedby theDepartmentofHousingand
Urban Development (HUD) to characterize housing conditions (e.g.,
U.S. Department of Housing and Urban Development, 2005). All
housing outcomes are measured at three years.
Our measures of poor housing quality are designed to capture
housing characteristics that are associated with disease and/or
accidents, such aspresenceof vermin, leaks, exposedwiring, peeling
paint or plaster, signiﬁcant disrepair in common areas, holes in
ﬂoors,walls, ceilings, nohotwater, noﬂush toilets, andnoheatingor
electricity (U.S. Department of Housing and Urban Development,
2005). We characterize poor housing quality using two variables
that we refer to as inadequate utilities and poor home quality. The
ﬁrst, inadequate utilities, is measured from the 3 year survey and
operationalized as whether the family’s electricity or gas had been
turned off or heating oil had not been delivered in the past 12
months, or the family had no running water for a period of 48 hours
or more during that time period. The second, poor home quality, is
taken from the 3 year interviewer observations and captures the
reporting of any of the following conditionswithin the respondent’s
housing unit: broken windows or cracked windowpanes, uncon-
cealed or frayed wiring, mice or rats, open cracks or holes in walls/
ceiling/ﬂoor, broken plaster, peeling paint, or broken stairs.
Crowding is characterized as a greater number of occupants than
rooms in the housing unit. This variable was created using ques-
tions from the 3 year in-home survey about the number of rooms
(not including bathrooms) and people living in the housing unit. If
number of rooms divided by number of occupants was less than
one, the housing unit was coded as being overcrowded. It is
important to note that the most widespread deﬁnition of over-
crowding in the literature is constructed as number of rooms
(including bathrooms) divided by number of people living in the
unit (U.S. Department of Housing and Urban Development, 2007).
However, the number of bathrooms was not available in our data.
As such, our measure will tend to over-classify overcrowding. For
example, a unit with a living room, a kitchen, 2 bedrooms, 1
bathroom, and 5 people would be classiﬁed by us, but not HUD, as
overcrowded (4 rooms for 5 people by us vs. 5 rooms for 5 people
by HUD). Because we classify some families as overcrowded that
are not, associations with health may be underestimated.
Housing stability is characterized by whether the mother
reported at 3 years that the family had moved in with others for
ﬁnancial reasons in the past 12 months; whether the family had
moved 3 or more times since the birth of the focal child (based on
ﬁndings by Weinreb et al. (1998) and Wood et al. (1990) that
moving more than once per year is a risk factor for homelessness);
whether the family had been evicted, homeless, or in a shelter for atleast one night in the past 12months; andwhether family had been
homeless at any time in the past 12 months.
Because the outcomes are derived from study modules with
different response rates, the potential sample sizes vary consider-
ably. To maximize statistical power, we use all available cases to
analyze each outcome, resulting in different sample sizes across
outcomes. However, in supplementary analyses discussed later, we
explore the representativeness of the various samples and also
restrict the sample to make it more consistent across outcomes and
assess the sensitivity of our ﬁndings.
All analyses are limited to cases for which medical record data,
which are needed to characterize infant health shocks, are avail-
able. The sample size for models of inadequate utilities and housing
stability, which come from the three year survey, is 3061, obtained
as follows: Of the 3684 cases with medical record data, 3192
mothers completed the three year survey; of those,131 hadmissing
data on any analysis variable. The sample size for models of over-
crowding is 2079: Of the 3684 mothers, 2551 completed the
in-home survey; of those, 472 had missing data on any analysis
variable. The sample size for poor housing quality based on inter-
viewer observation is 1563: Of the 3684 cases, 1657 completed in-
home surveys with interviewer observations; of those, 94 had
missing data on any analysis variable.
The observed quality of housing depended on themeasure, with
8% of households having inadequate utilities (231 of 3061) and 29%
having poor housing quality based on interviewer observations
(445 of 1563). About one-ﬁfth (21%) lived in overcrowded housing
units as we deﬁned them (437 of 2079). Instability was much rarer;
3% of families had been homeless (86 of 3061), 4% had been evicted,
homeless, or in a shelter (135 of 3061), and 4% moved 3 or more
times (137 of 3061). Ten percent had moved in with others for
ﬁnancial reasons (293 of 3061).
Measures of poor child health
With our goal of isolating causal effects of poor child health on
housing, the ideal measure of poor child health would: (1) charac-
terize ahealth shock thatwaspresent at birth andunlikelya function
of parental behaviors (i.e., for the most part random, given that the
pregnancy resulted in a live birth), and (2) capture conditions
strongly associated with long-term morbidity (as opposed to brief,
one time, episodes). We relied on the coding of speciﬁc health
conditions by an outside pediatric consultant who was directed to
classify each infant health condition listed in the infants’ medical
record or reported by the mother at one year according to degree of
severity (in terms of expected signiﬁcant long-termmorbidity) and
likelihood, according to the medical community, of having been
caused by parental behavior. Measures based on this coding have
been used in several published papers (e.g., Corman, Noonan,
Reichman, & Schwartz-Soicher, in press; Schultz, Corman, Noonan,
& Reichman, 2009). We used the coding to construct three
different measures of poor child health and consider patterns in
estimated effects across the different measures.
Our ﬁrst measure of poor child healthdsevere child health con-
ditiondis whether the infant had an abnormal condition at birth
that is severe, chronic, unlikely caused by parents’ prenatal
behavior, and in the case of 1-year maternal reports, likely present
at birth. The conditions include Down Syndrome, congenital heart
malformations, microcephalus, and renal agenesis. This measure
most closely matches our criteria for an exogenous health shock. A
disadvantage (for analyses) is that it is rare: Only 2 percent of the
children in each of our analysis samples had a severe child health
condition (Table 1).
The second measureesevere child health condition or very low
birth weight (VLBW)e is measured as severe child health condition
Table 1
Sample characteristics.
N ¼ 3061 N ¼ 2079 N ¼ 1563
Inadequate utilities/Housing instability Overcrowding Poor housing quality (interviewer observation)
Child
Severe health condition .02 .02 .02
Severe health condition or VLBW .03 .03 .03
Moderate or severe health condition .20 .20 .20
Male .52 .52 .53
Multiple birth .02 .02 .02
Age (months) when outcome was measured 35.85(2.55) 38.26(3.27) 37.73(2.89)
Mother
Age (years) 25.05(6.06) 25.00(6.05) 24.74(5.93)
White .20 .21 .17
Non-hispanic black .49 .52 .55
Hispanic .27 .24 .24
Other race/ethnicity .04 .03 .03
Immigrant .15 .12 .11
<High school graduate .35 .34 .38
High school graduate .31 .31 .30
Some college .24 .25 .24
College graduate .10 .10 .08
Public insurance .65 .65 .68
Census tract poverty rate .19(.14) .20(.14) .21(.14)
Employed .80 .81 .82
Married .24 .23 .21
Cohabiting .37 .37 .38
Neither married nor cohabiting .39 .40 .41
Number of children 1.16(1.36) 1.16(1.32) 1.21(1.37)
Physical health condition .20 .22 .22
Diagnosed mental illness .11 .11 .11
Notes: All ﬁgures are proportions unless indicated otherwise. Standard deviations in parentheses. All characteristics other than child’s age are measured at or before birth of
focal child.
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a number of serious and long-term child health conditions
(Reichman, 2005). Three percent of the children in each of our
analysis samples had a severe child health condition or VLBW
(Table 1). The advantage of this measure is that we gain a fewmore
analysis cases with poor child health. The disadvantage is that the
VLBW component may not be truly exogenous.
The third is a direct, but broad, measure of poor child
healthdwhether the child had an abnormal condition that meets
the criteria for severe child health condition or a less severe condi-
tion that is considered random (not a function of parental
behavior). This measure includes conditions that may or may not
have poor long-term prognoses (e.g., hydrocephalus, malformed
genitalia, webbed ﬁngers or toes, cleft palate). We call this measure
moderate or severe child health condition. One ﬁfth of the children in
each of our analysis samples were coded as having a moderate orTable 2
Multivariate probit estimates of the effects of poor child health on housing outcomes at
Sev
Coe
Home quality
Inadequate utilities (N ¼ 3061, mean ¼ .08) .30
Poor home quality (from interviewer observation) (N ¼ 1563, mean ¼ .29) .15
Crowding
More people than rooms in housing unit (N ¼ 2079, mean ¼ .21) .55
Stability
Evicted/homeless/shelter (N ¼ 3061, mean ¼ .04) .57
Homeless (N ¼ 3061, mean ¼ .03) .78
3 or more moves (N ¼ 3061, mean ¼ .04) .40
Moved in with others for ﬁnancial reasons (N ¼ 3061, mean ¼ .10) .0
Notes: *p < .10; **p < .05; ***p < .01. All models include maternal characteristics listed in
homelessness and/or poor housing quality recorded in the mother’s medical record, and
mother’s baseline census tract.severe child health condition (Table 1). The advantages of this
measure are that all of the conditions are considered random and
there are more cases of poor child health to analyze. The disad-
vantage is that most of the conditions do not fall under the “severe”
category.
Covariates
In order to clearly establish the temporal ordering of events, all
covariates (unlessspeciﬁedotherwise)aremeasuredatbirthorbefore.
Inallmodels,we includesociodemographiccharacteristicsematernal
age (years), race/ethnicity (non-Hispanic white, non-Hispanic black,
Hispanic, other), nativity (foreign born), and education (<high school,
high school graduate, some college, college graduate); whether the
birth was covered by public insurance; whether the mother had
worked within the 2-year period preceding the child’s birth; and thethree years.
ere health condition Severe health condition
or VLBW
Moderate or severe
health condition
fﬁcient (SE) [ME] Coefﬁcient (SE) [ME] Coefﬁcient (SE)[ME]
(.20)[.05] .03(.16)[.00] .15*(.08)[.02]
(.25)[.05] .07(.09)[.02] .15*(.09)[.05]
**(.23) [.17] .35*(.19) [.10] .08(.11)[.02]
**(.26)[.06] .34(.21)[.03] .08(.08)[.01]
***(.23)[.08] .50***(.19)[.04] .17*(.10)[.01]
(.31)[.04] .33*(.20)[.03] .03(.13)[.00]
1(.29)[.00] .09(.14)[.01] .05(.10)[.01]
Table 1. In addition, models of housing quality and stability include the measure of
models of overcrowding include the mean number of persons per household in the
Table 3
Multivariate probit estimates of the effects of severe child health condition on selected housing outcomes at three years.
Coefﬁcient (standard error) [marginal effect]
Quality Crowding Stability
Inadequate utilities (N ¼ 3061) Overcrowding (N ¼ 2079) Homelessness (N ¼ 3061)
Child characteristics
Severe health condition .30(.20)[.05] .55**(.23)[.17] .78***(.23)[.08]
Male .17**(.09)[.02] .00(.07)[.00] .22**(.10)[.01]
Multiple birth .23(.17)[.03] .31(.21)[.09] .33(.30)[.02]
Age (months) when outcome was measured .03*(.02)[.00] .01(.01)[.00] .03**(.01)[.00]
Maternal characteristics
Age (years) .01*(.01)[.00] .03***(.01)[.01] .01(.01)[.00]
Non-hispanic black .06(.10)[.01] .03(.10)[.01] .24(.15)[.01]
Hispanic .13(.11)[.02] .42***(.09)[.11] .15(.24)[.01]
Other race/ethnicity .53***(.19)[.10] .20(.21)[.05] .70***(.24)[.06]
Immigrant .33***(.13)[.04] .58***(.09)[.17] .30(.25)[.01]
High school graduate .05(.09)[.01] .11(.07)[.03] .03(.13)[.00]
Some college .01(.09)[.00] .17*(.09)[.04] .18(.19)[.01]
College graduate .06(.17)[.01] .75***(.16)[.13] .33(.36)[.01]
Public insurance .12(.08)[.02] .15(.10)[.04] .24**(.10)[.01]
Census tract poverty rate .17(.21)[.02] .38(.25)[.09] .40(.56)[.02]
Employed .12**(.06)[.02] .24**(.10)[.06] .01(.12)[.00]
Married .28**(.12)[.03] .13(.11)[.03] .42*(.25)[.02]
Cohabiting .08(.05)[.01] .01(.09)[.00] .06(.09)[.00]
Number of children .05(.03)[.01] .31***(.03)[.08] .02(.04)[.00]
Physical health condition .03(.12)[.00] .03(.09)[.01] .01(.07)[.00]
Diagnosed mental illness .05(.08)[.01] .01(.11)[.00] .09(.16)[.00]
Housing conditions at baselinea
Poor housing quality or homeless (from medical record) .15(.16)[.02] NA .59**(.27)[.05]
Mean number of persons per housing unit in census tract NA .16*(.09)[.04] NA
Notes: *p < .10; **p < .05; ***p < .01.
a Each model uses best corresponding baseline control. All characteristics other than child’s age are measured at or before birth of focal child.
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intended to capture different dimensions of poverty,which is not easy
to capture in a single measure.
Because both the adequacy of an individual’s housing situation
and socioeconomic status are linked to household composition, we
include whether the parents were married, cohabiting, or neither
married nor cohabiting at the time of the birth, as well as the
number of children the mother had at the time. The high propor-
tion of mothers who were unmarried (76e79%) reﬂects the over-
sampling of non-marital births for the FFCWB study.
Although we have been careful to characterize poor child health
as random, the mother’s health is an obvious potential confounder.
The mother’s health was characterized by two different variables
based on health history information in the mother’s medical record
from the birth hospitalization. The ﬁrst is whether the mother had
documentation of any pre-existing physical health condition (e.g.,
chronic lung disease, cardiac problems, chronic diabetes, pre-
existing hypertension) in her medical record (20e22% of sample).
The second is whether the mother had a pre-existing diagnosed
mental illness (11%). Speciﬁcally, the mother was coded as having
a mental illness if there was any documentation of a diagnosed
mental disorder (e.g. depression, anxiety, bipolar disorder, schizo-
phrenia, anorexia, suicidality, mental retardation) in her record.
Finally, we control for multiple birth as well as sex (male) and
age (in months) of the child at the time a given outcome was
measured. Multiple birth and male gender, which are associated
with poor child health, were included to ensure that the estimated
effects of poor child health do not reﬂect those characteristics. The
child’s age was included to control for length of time that infant
health shocks had the potential to affect the family’s housing
situation.
To the extent possible, we also control for corresponding base-
line measures of a given outcome, helping us to capture the
dynamics in that outcome. Models for home quality (inadequate
utilities and poor home quality) and housing stability (evicted,homeless, or shelter; 3 or more moves; moved in with others for
ﬁnancial reasons) include a combined measure of homelessness or
poor housing quality that was recorded in the mother’s medical
record in a checklist of situational risk factors for the pregnancy (2%
of each of the relevant samples). The models for overcrowding
include themean number of persons per household in the mother’s
census tract.
Analysis
First, we assess the representativeness of our primary analysis
sample (N ¼ 3061). Second, we explore a key assumption behind
our estimation strategy e that we have been successful in charac-
terizing infant health shocks as random. Third, we present esti-
mates from multivariate probit models of the effects of each
measure of poor child health on each housing outcome. Probit is
a standard technique for modeling outcomes that are binary. Based
on the literature described earlier, we expect that poor child health
will have adverse effects on all housing outcomes. We expect that
the effects will be strongest for the most stringent measure of poor
child health (severe health condition), which represents our “gold
standard” in terms of identifying true shocks, and weakest for the
broadest measure (any moderate or severe condition). Given that
this is the ﬁrst study on the topic, we have no a priori hypotheses
about relative effects vis-à-vis the different housing outcomes.
Finally, we conduct a series of supplemental analyses to assess
robustness and further explore our ﬁndings. All results reported but
not shown are available upon request.
The three different analysis samples have identical rates of poor
child health and very similar sociodemographic characteristics
(Table 1). To further explore the issue of representativeness, we
compared characteristics of our primary sample to those from the
full sample of 4898 that were not included and found no consistent
pattern of differences by marital status, education, age, race/
ethnicity, nativity, or Medicaid birth (not shown).
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child health and how those patterns might impact our estimated
effects of poor child health onhousing.We found that the children in
our sample were signiﬁcantly less likely than those with medical
record data (which was needed to assess poor child health) who no
longer participated in the study to have a severe health condition
(not shown). This ﬁnding suggests that adverse effects of poor child
health on housing, should we ﬁnd any, would be underestimates.
If our measures of poor child health are indeed random, we
would expect them to be unrelated to maternal characteristics such
as educational attainment and marital status. To assess the validity
of that assumption, we compared sociodemographic characteristics
of mothers whose children had a severe health condition to those
whose children did not and found no signiﬁcant differences in
marital status, education, age, race/ethnicity, nativity, or Medicaid
birth (not shown).
Table 2 summarizes results from multivariate probit models for
each of the 7 different housing outcomes as a function of each of the
3 different measures of poor child health, controlling for all
maternal characteristics from Table 1 plus the baseline housing
measure corresponding to the speciﬁc outcome as described
earlier. Each cell contains the probit coefﬁcient the standard error
of the probit coefﬁcient, corrected for city clustering of observa-
tions using the Huber-White method, in parentheses; and the
marginal effect in brackets. Covariate estimates are not presented
in Table 2, but the full multivariate results for selected models
(discussed later) are presented in Table 3.
The estimates in Table 2 suggest that poor child health adversely
affects housing conditions inmultiple domains. For housing quality,
the ﬁndings are robust across the two different outcomes (from
different reporters) and the estimated effect sizes (when signiﬁ-
cant) are relatively large, but we ﬁnd signiﬁcant associations only
for the broadest measure of poor child health (moderate or severe
condition) and the signiﬁcance is marginal (p ¼ .06 for inadequate
utilities and p ¼ .09 for poor home quality, respectively). For
overcrowding, our most severe health measure has a very large
effect (increasing the likelihood of overcrowding by 17 percentage
points or roughly 80% relative to the sample mean of .21), and
consistent with our expectations, both magnitude and signiﬁcance
decline as the measure of poor child health is broadened. For
homelessness, the effect of poor child health is signiﬁcant using all
three measures, again with both magnitude and signiﬁcance
decreasing as the measure of poor child health is broadened
(magnitude decreases from 8 to 1 percentage points). Although the
pattern is the same for homelessness/eviction/shelter as for
homelessness, poor child health is signiﬁcant only when using the
most severe deﬁnition. Poor child health does not appear to affect
the less extreme measures of housing stabilitydmultiple moves
and moving in with others for ﬁnancial reasons.
Overall, the estimates presented in Table 2 suggest that a child
health shock at birth has adverse effects on housing in multiple
domains. Except for housing quality, the effects (when signiﬁcant)
are generally stronger the more severe the health problem. A
plausible explanation for the combined ﬁndings is that less severe
health shocks result in suboptimal maintenance of the housing unit
while more severe health shocks place families at high risk for
moving to a smaller housing unit or losing housing altogether.
Within a given domain, the covariate estimates are very similar
across outcomes, and for most outcomes, across the different
measures of poor child health. Thus, in Table 3 we present full
multivariate probit results for one housing outcome from each of
the 3 domains and for one child health measure. The three
outcomes are inadequate utilities, overcrowding, and homelessness
and the measure of poor child health is our most stringentdsevere
child health condition.Directional associations between sociodemographic character-
istics and the various housing outcomes are generally as one would
predict. For example, more children increase the likelihood of
overcrowding. We ﬁnd no effects of maternal physical health on
any housing outcome (including those not shown in Table 3).
However, we cannot rule out that maternal physical health affects
housing but that it does so through other variables included in our
models. We also ﬁnd no evidence that maternal mental health
affects housing. However, in other speciﬁcations not shown, we
found that prenatal mental illness is positively associated with
eviction/homelessness/shelter and having moved 3 or more times.
Thus, the estimated effects of maternal mental health on housing
are mixed. That said, it is important to note that the estimated
effects of maternal physical or mental health should be interpreted
with caution since the potential endogeneity of maternal health
status was not addressed in these analyses. Finally, having
a prenatal history of homelessness or inadequate housing is
a strong independent predictor of later homelessness but not of
home quality, and mean persons per housing unit in the mother’s
census tract is a positive predictor of overcrowding at 3 years.
Supplementary analyses
We conducted several speciﬁcation checks and auxiliary anal-
yses (not shown). First, we estimated models that included indi-
cators for the city in which the birth took place to control for
housing stock, housing markets, and other city, state, or regional
factors that may affect both child health and housing. The esti-
mated effects of poor child health on the different housing
outcomes were substantively unchanged from those in Table 2.
Second, we estimated models of inadequate utilities and all ﬁve
measures of housing stability restricting the sample to the 2079
cases that were used to estimate the models of crowding. Although
the estimates were somewhat less precise when using the smaller
sample, the marginal effects of poor child health on housing were
substantively unchanged from those in Table 2.
Our ﬁndings vis-à-vis the effects of poor child health on housing
rest on the assumption that poor child health is an exogenous
shock. The lack of signiﬁcant differences in sociodemographic
characteristics by poor child health, discussed earlier, supports this
assumption. We also conducted “falsiﬁcation tests” that predicted
the prenatal measure of housing, history of homelessness or poor
home quality from the medical records as a function of poor child
health and all of the maternal characteristics in Table 1. The logic
was that a shock that takes place at birth cannot possibly affect the
mother’s pre-birth housing situation, and ﬁnding signiﬁcant asso-
ciations would indicate spurious correlation. We found no associ-
ations between poor child health (measured any way) and prenatal
housing conditions, further supporting our assumption that we
have been successful at characterizing poor child health as an
exogenous shock.
Finally, while homelessness, inadequate utilities, and poor
overall housing quality are unambiguously adverse outcomes,
overcrowding could potentially represent a “mixed blessing” if it
results frommoving in with extended family for social support. We
investigated this possibility by running supplementary models that
considered living arrangements at 3 years (grandmother in house-
hold, grandfather in household, number of adults in household) as
outcomes in a series of multivariate probit models. We found that
poor child health makes it less likely that the child lives with
a grandfather at age 3 and is associated with fewer adults in the
household for one of the measures of poor child health (severe
health condition or VLBW). There were no other signiﬁcant effects.
These results suggest that our estimated effects on overcrowding do
not reﬂect moving in with extended family for support.
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We exploited an exogenous health shockdthe birth of a child
with a severe health condition that is considered by the medical
community to be randomdto investigate the effect of that shock on
the family’s housing situation three years later. We found that
a health shock at birth increases the likelihood that the family
experiences overcrowding and homelessness, with more severe
health shocks having stronger effects, and that broadly measured
health shocks increase the likelihood that the family has inade-
quate utilities or lives in a poor quality housing unit. As discussed
earlier, it appears that less severe health shocks result in subop-
timal maintenance of the housing unit while more severe health
shocks place families at high risk for living in overcrowded housing
or not having housing.
To our knowledge, this paper represents the ﬁrst population-
based study of the effects of a physical health shock on a family’s
housing situation. As such, the ﬁndings should be replicated and
further explored. We investigated several important housing
outcomes from three major domains, but because housing is very
complex and multifaceted there are undoubtedly additional ways
to characterize families’ housing conditions. In general, the results
for home quality were less robust than those for the other
outcomes so causal interpretations should be tempered vis-à-vis
those outcomes. It is important to note that our indicators of poor
housing quality were somewhat limited and, as such, further
studies using more reﬁned measures of housing quality, such as
those in the Centers for Disease Control (CDC) Health and Housing
Inspection Manual in the U.S. (CDC, 2008), are needed. Further, we
explored only one type of health shock, the birth of a seriously
unhealthy child, and it is possible that health shocks to adults or
children at older ages have different effects. Although we found no
consistent associations between maternal physical or mental
health and subsequent housing outcomes, we did not address
potential endogeneity when considering those associations.
Although those who remained in the study were less likely than
attritors to have a child in poor health and this would be expected
to lead to underestimated effects of poor child health on housing,
we cannot be 100% certain that it does not upward bias our esti-
mates. Finally, we did not explore potential mediating factors such
as job loss, childcare expenses, or healthcare bills.
It is very important to put the ﬁndings in context. The analyses
were based on urban, mostly non-marital births in the U.S. that
took place in 1998e2000 and followed for three years. The over-
sampling of non-marital births in the FFCWB study resulted in
a relatively socioeconomically disadvantaged sample that may be
particularly susceptible to the effects of adverse life events. The
effects of child health shocks on housing in urban areas in the U.S.
may be very different than those in non-urban areas and may be
very different than what would be found in other developed
countries, which tend to have more generous medical and social
safety nets. Finally, both the economy and housing markets in the
U.S. and inmost other developed countries have taken a strong turn
for the worse since the early tomid 2000s. Thus, the adverse effects
of child health shocks on housing may be even stronger today than
they were several years ago.
This study has important research and policy implications. From
a research perspective, the ﬁndings add substantively to a sparse
literature on the effects of health on family economic well-being by
demonstrating that a health shock can affect an entire family’s
housing situation several years later. Future studies looking at
health shocks of other family members and in other countries and
economic contexts would be valuable for replicating and expanding
the ﬁndings as well as putting them in perspective. The ﬁndings
also inform the vast literature on the effects of housing on health byhighlighting the potential importance of reverse pathways. Finally,
this study informs the broader literature on social inequalities in
health. Both health and socioeconomic conditions in childhood
have implications for health and socioeconomic status over the
lifecourse (Case, Fertig, & Paxson, 2005; Case, Lubotsky, & Paxson,
2002; Currie, 2009) and we have demonstrated that housing is an
integral part of that process because it is a consequence as well as
a cause (as has been found by others) of child health. From a public
policy perspective, the ﬁndings suggest that healthcare and
housing assistance programs need to be coordinated. The ﬁndings
also point to the importance of awareness, on the part of healthcare
and social service providers, that a health shock in the family can
affect that entire family’s housing situation.Acknowledgments
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